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[57] ABSTRACT 

A video system for storing and retrieving documentary 
information. In the storage mode, each document to be 
filed is scanned by a high-resolution video camera to 
produce a video signal representing a single image 
frame having a predetermined mimber of scan lines. 
The frame signal is electronically divided into a series of 
fields each having a like number of scan lines, the fields 
being applied successively to the recording heads of a 
multi-headed magnetic tape recorder in which the 
heads arc vertically offset with respect to each other. 
The heads, are mounted on a rotating ann and are 
caused thereby to sweep across a stationary magnetic 
tape to record the fields thereoe in a set of parallel 
transverse tracks. The tape is indexed to store each 
document in a distinct set of tracks. In the playback 
mode, a selected set of tracks on the tape is presented to 
the heads which are then rotated to continuously yield 
a series of fields which are applied in the proper se- 
quence to a high resolution video display device to 
recreate the selected document. 

10 Claims, 11 Drawing Figures 
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VTOEO SVCTFM PHP CTODTvn Ai^ ^^^.^ high-resolution system of the known type, the 

RET^^cl^lS^n^^^T.^^ "^^^^i "^"^^^ components and aU other func- 
RETRIEVING DOCUMENTARY INFORMATION tioning elements of the system are designed to operate 

BACKGROUND OF THE INVENTION with the high-resolution scan line number. As a conse- 

• ^ t ^ qwnce of this reqmrement, use cannot be made of com- 
Thismvention relates generally to video systems for merciaHy-available video recording components de- 

the storage and retneval of documentary mformation, signed to operate with the standard 525 scan line num- 
and mor^ particularly to a video system mcluding a ber per frame. 

multi-head magnetic tape recorder for recordmg and . Another drawback of the known system which di&- 
playmg back video images while the magnetic tape is 10 courages its adoption is that when video signals from 
stauwiary the storage bank are to be transmitted over common 
1 «Yi ^ systems are known (see U.S, Pat. Nos. video carrier lines to a remote user terminal, one cannot 
3,594,729 and 3,514,537) which are adapted to record use standard T-V transmission facilities for this purpose, 
and store documentary information whereby a large for such facilities are incapable of conveying the fre- 
body of information may be concentrated in a compact quendes of a high-resolution video signal. For example, 
bank from which it can readily be retrieved on demand. fv^n if a common video carrier line is capable of carry- 
In one such video filing system, paper documents are a 7 megacycle high-resolution video signal as well 
converted by a high-resolution video camera into CQrre- ^ ^« standard 4 megacycle video signal, the associated 
spondmg high-resolution video image signals. These synchronization system which is designed for the cxist- 
signals, together with identifying addresses, are auto- ^ standard will not function witii the high resolution 
matically filed and stored on magnetic tape reds. signal. Hence, spedal carrier lines are called for, and 
In this video fihng system, any individual document ^ considerably to installation and operating 
page can automatically be retrieved, looked at in its 

original size, purged, reorganized witii other images or practical consequences of these restrictions are 
shifted to various locations. An image of a recalled ^ serious and have discouraged the adoption of video 
document is presented for viewing on a high-resolution systems; for while standard components are mass- 
television screen from which it can be reproduced as a produced, high-resolution recording equipment is not 
hard copy. Since the document images are electronic in ^ off-the-shelf item. High resolution devices must be 
nature, filing and retrieval can be carried out reinotely custom-manufactured and inevitably are far more ex- 
ftx)m a central file. •'30 pensive than standard equipment 

The crucial cost factor in a video filing system of this * ^ overcoming the practical limitations 

type lies in its means to store the documents as compact JL^^J:^ above-described type, the 

video images on magnetic tape which, when played ^jdoerger U.S. Pat. No. 3.803.352 discloses a hybrid 

back, are as readable as the original documents. The fact ^S^^-^^jolution/low-resolution video information stor- 

that commerdal television systems afford clear images ^ retneval system. The entire disclosure of this 

does not means tiiat such systems are suitable for doai- f^^^ is mcorporated herem by reference. In the Gold- 

ment storage and retrieval There is a vast difference a^^^ ^^1^' the video camera tube for converting the 

between being able to read on a T-V screen an 8i x 1 1 ^^""^^^^ ^^eo signals mid the video display tube 
inch document having more than a thousand characters ^ w^fif^^f'^^u*^! '^'^ documents are reproduced 

printedonthepagcandbeingabletoseeonthescreen l^^"^^!!^^^^ 

a picture of a house, for in tiie ktter instance, gross t^lZ^lJ^ a predetcnmned multiple of 

detail is suffident to give one a clear impression^ ^^""^"^ ^ 

house wh^eas m^^ormer,s^ J--^^^^^^ 

cannot be deciphered. *^ _ •«^««uu low. 

Thus a video filing system must employ hiab-resolu- •.• %. Goldberger system, a preferred 

tion video means for L^^ranTSSa^ docu- "T^^i l'^^'' ^ 

ments. Anelectroniclmageofadocumen^KSby S^«S^«K^rK*",??*^A"-""' ^ 

scamiing an optical image of the document focused m S f,'lt « ^-'t^'' 1 ^2 ^^"^ 
the photo-sensitive aurfece of the video camera tab^ jn «S ilo^''!f:^'*^''^i!"'*?^^^ 

Scanning is effected by sweeping an electron be^ C fa2.f^^HH«^''^ TJ"" "^^^ f"*^ 

sref Jtrth'-s^ • ^ d^^^h^rcri'^ ^-^ '"^^ " 

ime. By the tmie the beam has sequentiaUy scanned aq t^i^t^A :« n uu . . , 

Z^LT^ZTf^^'"'''''"^'''^'^''' " vju dti^fselec^hif esol^^^^^ 

.T^e number /f scan hncs in an image frame deter- S^^s^X^t^gS^^r^^^^^^^ 
mmes one dimension of .b resoluU«jn or readability. tioShip has bien ch^en. but iTSte SaiJaS 
R«»olution IS a measure of how readable a document is other relationships are ^ible 

when retneved from the video picture. Commercial 60 The video siima]« aen«.n.tPH h» ti,« i 

the United States has an established stan- * ca^Si bte'SlSrl^ti'aS'JJS"^^^^^^ 
dard of 525 scan hn« per frame. The resultant rcsolu- dard low-resolution mTgnetic storage dev^."n Sr 
tion B altogether madequate for normal printed matter. to reconcile this low-r^lution appS i the 
Hence m one known video filing system, use is made of high-resolution camera and with a KeToluS S 

?.2?fscTS„'^nw""'' ^^'^ " play tube, a buffer is provided thatZUr to cSv]^ 

USO scan hnes m each frame. The other dimension the video signals representing a single image frame i^ 

mvolved m resolution is normally determined by the distinct signal fields, each ^wir^^ s^UneTumbS 

upper frequency hmit of the system. equal to the standard line numblr pcHhTe rtS a 
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time period equal to the fall frame period of the stan- * ^« 

dard frame repetition rate. SUMMARY OF INVENTION 

For this purpose, Goldberger makes use of a buffer to In view of the foregomg, it is the main object of this 
temporarily record and store a single frame, the buffer invention to provide in a hybrid high-resolution/low- 
being in the form of a disc-type recorder whose opera- ' resolution information storage and retrieval video sys- 
tion is controlled by a switching circuit The buffer is tem a multi-headed video tape recording and playback 
adapted to accept the 1,575 line per frame video signal arrangement fanctionhig to divide the video signals 
(10 frames per second) from the camera and to divide from the high-resolution camera into signal fields and to 
this signal equally among three parallel continuous permanently record these fields on a stationary mag- 
tracks on the disc recorder, whereby the first 525 lines netic tape. 

of the full frame, which appear duriag a one-thirtieth of In contradistinction to the Goldberger arrangement, 
a second interval, go to the first continuous track, the in the present system there is no need for temporary 
second 525 lines, which appear in the next one-thirtieth recording, for the field signals sequentially applied to 
of a second, go to the second continuous track, and the ^ respective heads of the recorder are directly re- 
final 525 lines of the same frame, whkh appear in the corded on the stationary magnetic tape, 
last one-thirtieth of a second, go to the third continuous Also an object of the invention is to provide a rela- 
track. Thus the high-resolution video signal is divided tively simple yet efficient video system for storing and 
into three equal signal fields, each of which has the retrieving documentary information which operates 
standard scan line number and frame repetition ratio, 20 efficiently and reliably and which may be manufactured 
However, each field represents only one-third of the ®^ 

total high-resolution frame. Among the advantages gained by the present inven- 

In playback, the buffer disc is continuously rotated to "® ^ following: 
repeat the image frames to provide a stationary hnage ^" ^ distinguished from a movhig tape system, the 
on the T-V screen for as long as the user requires the 25 present system, which uses a stationary tape, itself pro- 
image. With a low-resolution disc recorder in which the * "'1^'^^ memory" to keep intelligence flowing 
course of a full disc revolution takes place in one-thir- V^^i momtor during playback, 
tieth of a second, a recording of a single high-resolution ?! Synchronization of Ae stationary tape video re- 
frame from the video camera takes place sequentially on video source or sync device is 
three tracks in the course of three revolutions. Thus, a ^ '^"^h «nipler than for a movug recorder. 
m high-resolution frame composed of three signal tune required for establishmg synchromzation 
fields Trecorded in one-tenth of a second. betw^ a moving tape and a rotatmg head is saved-an 

If one were to play back any one continuous track on "^^"^'JT' ^ 

thedisconastandardT^ 35 syst^' nSs^°«^^ 

* f J luic-jw iiBmB i«i BGMJuu tamed ma system which in the Storage mode scans each 

rate In order, thetdore. to reconsttuct the document. document tii be filed with a high-re^lution video cam- 

*"«ks """t played back m sequence. era to produce a video aignd representing a single 

The buffer disc recorder u. provid^ with a mutary 40 i„„,ge bmt having a pred^rmiJ^ numter of^ 

assembly of three recordmg heads, each associated with jj^^ 

one of the Arec tracks in a disc having a large number The frame signal U dectronicaUy divided into a series 

ot concentric ttacis. The swilchmg cucmt. w^ich is of gdds eadi having a like number of scan lines, the 

controlled by the T-V camera, acts to render the first fields behig successively applied to the recording heads 

head operative for the first signal section of 525 hnes, 45 a multi-headed magnetic tape recorder in which the 

Ae second head bemg rendered operative for the next heads are vertically offset with respect to each other. 

525 1ines and the third head for the final 525 hnes. jhe heads are mounted on a rotating arm and arc 

Thus the three contmuous tracks on the buffer disc caused thereby to sweep across a stationary magnetic 

are reconied in sequence. When another document is to tape to transversely record the fields thereon in a set of 

be recorded, the tn-head assembly is automaticaUy me- ^ parallel tracks. The tape is bdexed to store each docu- 

chamcally mdexed to the next set of three tracks on the ment m a distinct set of tracks. Also recorded on the 

disc. Smce the buffer disc serves only for temporary tape along longitudhial tracks are position control and 

storage, means are provided to erase the recordings address mformation for accurate positioning of the tape 

after the buffer has perfbrmed its recpiired function. and to facilitate retrieval of the recorded information, 

Smce a document frame appears in a set of three contin- in the playback mode, the tape is advanced to present 

uous tracks on the buffer disc, it may be transferred to to the heads a desired track set, and the heads are then 

the magnetic tape recorder which is in the standard rotated to continuously yield a series of fields which are 

format applied m the proper sequence to a high-resolution 

Hence hi the Goldberger system, hi order to store the ^ video display device to repeatedly reconstitute the 

high-resolution video signals produced by the high- hnage frame and thereby recreate the document se- 

resolution camera, the signals must be recorded tempo- lected torn the magnetic tope file, 
rarily on the separate track of a rotating buffer disc and 

then transferred from the buffer disc to magnetic tape OUTLINE OF DRAWING 

for permanent storage therem, whereas hi the playback fis For a better understaudmg of the m vention as weD as 

mode, the fields recorded on the magnetic tape must be other objects and further features thereof, reference is 

returned to the disc and from there fed to the high-reso- made to the following detailed description to be read \n 

lution display tube, coi^unction with the aocompanymg drawmgs, wherem: 
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trieving documentary informTtiom i^,! ^^^^^ ^^'^ second 

fig' 2 schema?^7 £^^^^ the magnetic tape tfe^^te^a^^^ ^^P"^ then proceeds 

recorder included in the system- "'I* "1 the second track m a position paraUel to the 

FIG. 3 is a plan view of the Stating head assembly; S?oS'^Jf^/?«'^' ^^'^i w ^"^^ ^^^^^ 

FIG. 4 illnstrates the manner m which the^S ioTn.^ .f/^ "^^^^ . 

recording heads arc offset with respect to each^er .J the various documents, the tape is indexed 

nG. 5 shows the angular relationship of the record- ♦ "* recorded to present a fiesh 

ing heads; f»Pe for recordmg the set of four tracks represent- 

FIG, 6, consisting of 6 and 6 A, is an elevational view document Address information is also 

of the stationary cyhnders within which the head as- ^^"^ the edge of the tape to facilitate the 

sembly rotates, and FIG. 6A illustrates the relationship '^tneval of the recorded information. A longitudmally- 

of the heads of the assembly to the magnetic tape; «rtending control track is also provided for accurate 

FIG. 7 illustrates the various tracks recorded on the m P^^o^ing of the tape. While the field unage tracks are 

magnetic tape; made by rotating the recording heads, the address and 

no. 8 is a block diagram of the video system in the control tracks are made, as wilj later be explained, by 

storage mode; stationary heads. 

FIG. 9 is a block diagram of the video system m the playback mode, when on wishes to retrieve a 
playback mode; 2o P^^^^r document, the set of four tracks recorded on 

FIG. 10 illustrates the wave forms of the signals tape which together represent the document are 

yielded by the various heads in the playback mode; and ^* located by means of the address, and the four tracks 

FIG. 11 is a btock diagram of a system m acconiance ^ played back m the proper sequence by means of 

with the invention which incorporates a Refresh Mem- switchmg circuit 13 operating in the playback mode. 

25 l^^P^y^^^** continuous to recreate the high-resolu- 

DESCRIPTION OF INVENTION £.SoVrv fi'y S^Ts^ ^ '"'"''^ « 
The General System 

Referru,gnowtoFIG.l.thereis9howninsimplificd . ^he Multi-Headed Recorder 

form, the basic components of a video system for stor- 30 R^'emng now to FIG. 2, there is shown the transport 

ing and retrievmg documentary mformation. Informa- jnechairism of a tape recorder in accordance with the 

tion, represented by a printed document 10, is placed on invention. The magnetic tape 16 to be recorded is 

an illuminated platen. An optical image thereof is fo- wound on a supply reel 17, the tape being typically J 

cused by a suitable lens assembly 11 onto the photosen- ^ feet long, 
sitive surface of a high-resolution T-V camera tube 12. 35 "^^P^ when it is drawn from reel 17, first passes by 

In the camera tube, an electron beam sweeps across the ^ which functions to remove any previ- 

photosensitive surface to generate a video signal repre- recording. The tape then turns about an idler 19 

senting the varying brightness of the picture elements which it is carried around the periphery of a pair 

constituting the document image. of split stationary cylmders 20 and 20A (see FIG. 6) and 

We shall, for purposes of illustration, provide the 40 a^^t an idler 21. Next in the tape path we find an ad- 
necessary high resolution by using a frame hne number dressing magnetic head 22 followed by a locator mag- 
of 1050 hnes per frame, which is two times higher than ^^etic head 23, the former being used to approximately 
the standard 525 frame line number. The high-resolu- locate the position of any section of the tape and the 
tion frames have a repetition rate of 15 frames per sec- latter for precise location of the desked tape signals, 
ond, which is one half the standard repetition rate of 30 45 A pair of pinch rollers 24 acts to pull tape 16 through 
frames per second. There are four standard fields per the mechanism when such movement is necessary, the 

tape then bemg rewound on a take-up spool' 25. 

In the storage mode, when documents are to be re- Mounted for rotation about a shaft coaxial with split 
corded, the high-resolution video signal yielded by cylinders 20 and 20A, is the arm 26 of the rotating h^ 
camera 12 is fed through an electronic switching circuit 50 assembly. Supported on one end of arm 26 is a pair of 
13 to the respective heads of a multi-headed magnetic magnetic recording heads A and C, and on the otiier 
recorder 14 which, in tiiis example, has four heads, A, end thereof is a pair of recording heads B and D Elcc- 
B, C and D. a pair of which are mounted on one end of trical connections to tiiese heads are made throueh 
arotatmg arm and the other pair on the opposing arm. concentric slip rings 27, The arm rotates m a horizontal 
pe switchmg circuit acts effectively to divide the 55 plane extendhig through the gap G between cylinders 
frame signal of 1050 Imesmto four distinct fields havkg 20and20A. 5«P oexwcen cyimaers 
a like number of Imes (262i), each field being produced Underlying arm 26 and rotating therewitii is a ring 28 
withm a l/60th of a second mtcrval. Thus each field is havhig a permanent magnet 29 mounted thereon. Mac- 
very nearly Identical to a field in standard low-resolu- net 29 is operatively associated with a pair of diametri- 
tion television. ^ „ „ . ^ 60 cally-opposed stationary magnetic transducers 30 and 

The h^s arc vertically offset with respect to each 31, such that when magnet 29, in die course of a rotatinn 

other and are caused by the rotatmg arm to sweep cycle, mtercepts each of these transducers a oulseis 

across a magnetic tape while tiie tape is statiomiry so generated thereby, indicative of the angular'podtion of 

tiiat two heads traverse separate tracks on the tape in tiiearm. 5»^pw«"onor 

the course of one arm rotation. Two revolutions are 65 As shown in FIG. 6, idler 19 is disoosed adiacent 

therefore neces^ to record four tracks. upper cyhnder 20, whereas idlS 21 iTScen^S 

The head positions and switchmg sequence are such cylmder 20A, the shape and position of these iZrl 

that first the head to which the first field is appUed biing such as to cause ta'j^S to'S 
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imately 19(r around both cylinders 20 and 20A. Thus We shall assume, at the outset of operation in this 

tape 16 in advance of idler 19 extends along a horizontal mode, that the tape has been completely erased by the 

path at the same level as cylinder 20, then the tape is bulk erase head 18. Before documentary information is 

skewed to embrace the cylinders. The tape leaving idler filed on the tape, the entire tape is run through the 
29 then resumes a horizontal path extending at the same 5 recorder and positional information is entered therein 

level as the lower cylinder. by stationary heads 22 and 23 (FIO. 2), along the lon- 

As illustrated hi FIGS. 4 and 5, heads A and C which gitudinally-extending address and locator tracks Tj and 

are mounted on one end of arm 26 are both horizontally T^,. 

and verticaUy of&et with respect to each other, and We shall now make a recording at a particular track 
heads B and D mounted on the other end of this arm are 10 site. This effected by advancing the tape until the de- 

similarly offeet so that each head which passes through sired address thereon is found by address head 22 which 

gap G in the course of arm rotation occupies a distinct reads address track T^. The precise tape location is 

vertical position, one above the other. found by locating head T^ which reads track T^. At this 

In a preferred form, recording heads A and C, rather pomt, tape movement is arrested and the tape remains 

than behig horizontally offset, would be vertically stationary during the recoiding of one entire video 

stacked one above the other, as would be the case for frame si^ representing the particular document to be 

heads B and D, masmuch as the present system only filed. 

requires a vertical displacement of the four heads (or In making this recordmg, the head assembly carrying 
whatever other number of heads is used). However, recording heads A to D is rotated, m the course of 
because of head thickness and gap size as well as other ^ which pulses are produced by transducers 30 and 31 
practical considerations, a side-by-side configuration, as when they are intercepted by the rotating permanent 
shown, represents an acceptable compromise. magnet 29 (FIG. 3). These pulses are indicative of the 
The rotating head assembly is mounted on a shaft 32 angular position of the arm and occur at the instant 
operatively coupled to a motor 33 which drives the when the recording heads arc to be switched. Synchro- 
assembly at 1800 rpm. Thus m the course of one revolu- nizing drcuit 34 conditions these pulses and applies 
don, head A, operating within gap G, sweeps across them as sync pulses to switching circuit 13 as well as to 
that portion of stationary tape 16 which is wrapped video camera 13. 

about cylinders 20 and 20A to record a track there- Camera 12 scans the document to produce a video 
across at a position determhied by the vertical level of 3^ frame signal having 1050 lines in 1/15 seconds. This 

^ video frame signal is divided mto four fields each consti- 

In the course of the same revolution, head B, whose tuted by 525 Imes in I/60th of a second. The four fields 

position on the arm is diametrically opposed to that of are applied sequentially by switchmg circuit 13 to heads 

head A, sweeps across the tape to record a second track A, B, C and D which record the fields on tracks T^ T^ 

thereacross which is parallel to the first track, smce it is 33 T^ and T^ on tiie tape to produce a set of tracks rq>re- 

at a slightiy lower level than head A. In the course of senting the filed document, as shown in FIG. 7. 

the second revolution of the assembly, heads C and D In operation, as head A is just leaving track T^, head 

produce paraUel tiiird and fourth tracks. B, which is displaced 180* from head A then enters 

The switching arrangement associated witii the heads track T^ 180* later, when head B is just clearing track 

is such that the fi^e signal from the vkieo camera is 40 T^, head Ctiien enters track T^ Finally, as head C is just 

divided into four fields which are applied m sequence to leaving track T^, head D. which is displaced 180* from 

heads A, B, C and D, so that these fields are recorded head C, enters track T^ to complete the recording. It 

on the stationary tape in a set for four parallel tracks. tiierefore takes two revolutions of the head assembly to 

The geometric relationship of heads A. B, C and D to record a set of four tracks on the stationary tape, 
tape 16 can best be appreciated from FIG. 6A, where it 45 The relationship of the heads to the video frame sig- 
will be seen that heads A, B, C and D form a vertical nal (1050 lines) and tiie sync pulse is illustrated graphi- 
stack and serve to create a set of horizontal tracks T,, cally in FIO. 10. The wave form of Uie video frame 
T2, T3 and T4 across tape 16 which is skewed relative to signal is shown by line 5, tiiis signal being developed 
the heads. But tape 16 not only has the transverse re- during a scanning period running 4/60tii of a second, 
cordings thereon produced by the rotating head asscm- 50 This period is divided by sync pulses produced by trans- 
bly but, as shown in FIG. 7, it also carries longitudinal ducers 30 and 31, which pulses occur at 180" intervals, 
recordings on the edge of the tape, track T^ being an so that in the course of two rotations, pulses are pro- 
address track, and track T^. bemg a locator track. duced at l/60th of a second hitervals, thereby dividing 

Operation m Storage Mode „ ^L^ff^ ^ 

^ 55 a second duration and 262} lines. 

Referring now to FIO. 8, the system arrangement hi Head A is switched on to record tiie first field, as 

the storage mode is illustrated m shnplified form. It will shown hi line 1, after which head B is switched on to 

be seen tiiat tiie video frame signal from video camera record tiie second field, as shown in Ime 2. Then head C 

12 is fed through switching circuit 13 to recordmg is switched on to record Uie third field, after which 

heads A, B, C and D of tiie rotating head assembly 60 head D is switched on to record tiie fourtii field, tiie 

whereby tiie frame signal is divided mto four fields mstants of switching bemg coincident witii the sync 

havhig a like number of scan lines which are applied in pulses. 

sequence to heads A to D. If one now wishes to record another frame, the tape 

Synchronization is effected by a synchronization is mdexed approximately h mch longitudmally, so that 

circuit 34 which is responsive to tiie pulses generated by 65 now heads A, B, C and D are aligned witii tracks Tv 

fixed transducers 30 and 31, tiicse pulses being produced Ty, T^, and T^ as shown hi FIG. 7. The recording 

at 180' mtcrvals in tfie coune of each rotation of the operation is repeated to enter the second frame on the 

head assembly. tape. 
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■nius m the storage mode, high-resolution ngnals, (2) ShnpUdty of synchronization. 

?^\T°^uf 'l?''™^"' converted into (3) Simple stepping motion from frame to frame. 

. signal fields suitable for storage on standard low-iesolu- 

tion recording tap^ these fields being reconstituted in : Scanqjng 
the pla>1)ack mode into a high-resolution sigmd suitable 5 Aithougb the invention is not limited to any particu- 
lor display. , . lar tyjws of scanning system^ inasmuch as Uie video in- 

Opcration in Retrieval Mode formation contained within a shiigle frame is divided 

n -A •" ■ x'r • "to a number of fields; the number should always be 

>Jt,^ frame just recorded may be played equal to the number of hiads used in the rotating heS 

back usmg the arrangOTient shown in FIG- 9. where 10 assembly. Thus instead of four fields, one may ise^ 
now tiie heads A- B. C and D ftmction as ptayback fields imd hence a six-headed recorder. C^iTof^ 
heads whose outpute go to switching circuit 13 so as to single arm, each head may be On a separateWwMch 
apply the fh)m tracks and T^in se- is angularly displaced froii the otiier anns. 

quMce to tte video (hsplay device or monitor 15. In the example given, which makes use of four fields 

Momtor 15 and switching circuit 13 is suppUed with 15 and four heads, in order to prevent flicker, thraJ fiddl 
s>^cpulsesbysyachroni^tioncircmt34whichi8acti.. shouM be interlaced, such inLlacingS\Srknotn 
ated by pulses derived from transducers 30 and 31 in ttie art All video recording S are p^f«Sly^ 
whereby a sync pube is produced every 180' in die some multiple of 180' from 4h otiioTso one 
course of rotatron of the head assembly. Thus the elec- head leaves its associated track, the next head in the 
tton beam m the momtor is caused to trace a field and 20 recording sequence then enters its associated track 

^ ^ "^^"^ ""^^ ^ ^ P"^«l« « simple example and to explain 

T^^h^n^;i. f \K principles miderlying the invention, the numb« of 

It IS to be noted fluit m tlje course of two revolutions horizontiil scan lines per frame has been given as 1050 
of tiie head assembly, each head scans its associated This number of scan lines is perfectly feasible How- 
track on the tepedevice twice, thereby playing back die 23 ever, the most commonmethod of producing interlaced 
recorded field twic^ But only one^of the two fieUs fields is predicated on haviflg each new field start aftw 
derived from each head is fed to flie momtor by the a fraction of the preceding line. Thus, a system more 
switehmgarcmt compatible with presenTday stimdads would be one 

The recorded head assembly m the retiieval mode having 1049 total scan lines per frame. Dividing 1049 bv 
operates continuously to play back the fields as long as 30 . four equal length fields results in the first field ending at 
one vnshes to observe die retrieved document, thereby 2621/4, the second field ending at 5241/2. die diird field 
providing rqietitove video frame signals to maintab die ending at 7863/4, and die fo^ field ^ding at 1049 
bnghtaes? of die momtor screen. This capablUty is valu- But if one wishes to use 1050 scan lines, it is merely 
able, for it obviates die need for a separate REFRESH necessary to devdop a small vertical offset voltaee 
memory which would be required when using a stan- 35 which is present during alternate fields 
dard video tape recorder. While diere has been shown and d^ribed a pre- 

Optional "Refresh Memory" Used in Retrieval Mode embodiment of a video system for storing and 

..... , . . retnevmgdocnmentary information in accoidance with 

^though one of die myor advantiiges of die multi- die invention, it wiU be appreciated diat many changes 
headed stationary tape system is to eliminate die need 40 and modifications may be made dierein widiouL how- 
for a refresh memory m many cases; diere are still ad- ever, departing from die essential spirit diereof Thus 
vantage to usmg such a tape system in conjunction while die system has been shown as including a camera 
wim a buffer. \ . „^ . . and display tube at die same location, in practice, die 

TTius die Mrangement m FIG. 11 is ahnost identical display tiibe and a control terminal for selecting a nar- 
to diat m FIG. 9 save diat a Refresh Memory 100 has 45 ticular document from die video file may be at a remote 
been added tiierato. A mmory suitable for diis applica- location linked to die central file by a conventional 
fton IS die Intel Corporation lN-65 char^xoupled de- coaxial cable for low resolution video signals The fields 
wee memory, typicaUy mcorporating about a miUion which are transmitted sequentiaDy over tiiis cable cor- 
bits of solid state memory. Altematively, other types of respond to existing T-V standards and may be pro- 
memory, such as video discs and image converters, may 50 cessed using standard equipment 
be used. Iclami: 

The major reason for incorporating an independent 1. A high-resolution video filing system for storing 
Refresh Memory IS diat a frame repetition rateof 15 per and retrieving documentary information, said system 
second does produce a flicker objectionable to some having a storage mode in which each document to be 
observers, particularly whai used widi a cadiode ray 55 filed Is electro-opticaUy scanned and magnetically re- 
/'^^^.ly P5?»P>!«?- «>'«led and a retrieval mode in which a selected record- 

Refrrah Manory 100, which is mterposed between ing is played back and displayed to recreate die docu- 
video playback switching circmt 13, and video monitor ment in readable form, said system comprising- 
15 u capable of accepting and recording a single four- A. a high-resolution video camera for seining each 
field frame from the circmt 13 during a period of 1/15 60 document to be filed to produce a video signal 
second. Refiresh Memory 100 dien ftmctions to present representing a single image frame having a prede- 

1*18 unage to \adeo monitor IS at die normal standard termined number of scan lines in excess of LOOa 

TV rate of 30 frames pcx second, 60 fields per second. B. a multi-headed magnetic tape recorder having' a 
In dus arrangement, die various advantages of a sta- rotating head assembly whose series of heads are 

tionary tape system m accordance widi die faivention 65 ofifeet widi respect to each odier in a direction 
over movmg tape will stdl be operative. These are: normal to die plane of rotation and act to succes- 

/i\ M u «• • A A ^ ■ ■ 1^ , ^. ' *'^cly sweq) across a stationary magnetic tape to 

(1) No buffer is needed durmg initial recordmg. record tiieteon in die storage mode of the system a 
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li^ series of paraUel transverse tracks each head pair of statioimry cyiinders, said tape being partially 
bang associated with a respective track, and in a wrapped about said cylinders at an an^ thereto 
retoevalmode to repeatedly play back the re- whereby said heads sweep across tape through said gap! 
corded tracks, said recorder including means to 5. A system as set forth m claim 5, wheieia said m«UM 
produce pulses rq>resendiig the angular position of 5 to produce said pulses is constituted by a permanent 
the rototmg head assemb^, niagnet mounted to rotate with said arm and opera- 

C. a hi^ resoluticm video display device capable of tivdy coupled to two stationary transducers at dimet- 
r^roducmg said document hi response to said ricallyK)pposed positions to produce a pulse at each 
video signal representing a single image fhune; 180* position of said arm. 

D. electronic switching means coupled to said cam- 10 «. A system as set forth hi claim I, ftoher inchidine 
era m the storage mode to divide said video signal tape transport means to advance said stationary taD« 
represoiting a smgle unage frame into fields equal one step after each recordkg of a set of fields represent- 

number of said heads m said series bg one document to be filed to present a fresh station, 
thereof and to seqiwntoally feed said fields to the ary tape zoms to the recording heads for recording 
respective heads of the recorder to record said 15 another document to be filed 
fields on said tracks and to thereby produce a set 7. A system as set forth m'claim 1. wherein said re- 
thweof representing said document, and hi the corder hicludes an erase head to remove all recordinra 
rettieval mode to sequentially feed the pkyed-back prior to entry of the tape mto the rotating head a^. 
fields to said display device to recreate said video bly. 

signal rqpn»enting a smgle unage frame and 20 «. A system as set forth m clahn 1. fhrther hidudmB 
thereby display said docmumt; and a refresh memory to store the video mformation of at 

E. a synchroniang circuit responsive to the pulses least one of said frames during the retrieval mode and 
representing the angukr position of the head as- provided with means to repeatedly read-out said video 
sembly to produce sync pulses for governkg the hiformati<m to said video display device. 

operation of the electronic switel^^ 25 9. A system as set forth in chum 8, wheiem said re- 

2. A system as set forth m daim 1, ftarther including fresh memory hicludes means which render it capable 
means to record along the longltiidhul edges of said of storing said video information at one rate and r^g 
tiipe address and locating data. out said mformation at another rate to avoid flicker. 

3. A system as set forth m dafan 1, wherem said head la A system as set forth hi chdm 1. whereto said 
assanbly mdudes a rotating ann havtog two of said 30 recorder mdudes a tape transport mechanism adapted 
heads mounted on one ad and the other two heads to step said tiipe from one sSary position to the next 
momted on the otter end, said video signal bemg di- so as to record a set of fields at eadit position represent 
vided faito four fields which are apphed sequentially to mg a distinct document for movuig said tape forwards 
said four heads. or backwards at a relatively high speed to locate a de- 

4. A system as set forth mdaun 3, wherehi said arm 35 sired recorded set thereon. ^ o««c8ac- 
rotates hi a plane extendmg through a gap between a • * * • • 
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